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B 03 PACTHBIE H 3 MEHEHHA CO/JEPJKAHHH 
MHHEPAJIbHBIX KOMHOHEHTOB 
B TEMOJIHMOE JIHRHHOK II 
H III CTAflHH nOflKOJKHOrO OBO^A 
CEBEPHOrO OJIEHH (HYPODERMATIDAE) 

H. H. BopoB^HHa 

HayHHO-Hccjie^OBaTeJibCKHH hhcthtyt cejibcnoro xo3HHCTBa Kpataero CeBepa, 

r. HopujibCK 

ypoBeHb MeTa6ojiH3Ma MHHepaJitHBix KOMnoHeHTOB b reMOjiHM$e mhhhok no^KOHmoro 
OBO^a ceBepHoro ojieHH 3aBHCHT ot $H3HOjiorHHecKoro coctohhhh napasHTOB. Han6ojiee 
HanpH>KeHHO o6mgh MimepajibHBix KOMnoHeHTOB npoTenaeT b pacTymeM opraHH3Me h b ne- 
pHOfl JIHHBKH. 

B }KH 3 He^eHTejiBHOCTH JiioSoro opraHH 3 Ma Banmoe MecTo 3 aHHMaioT 
MHHepajiBHLie Bem;ecTBa. Bjiaro^apn TOMy hto MHHepaJiBHBie KOMiiOHeHTBi 
TeCHO CBH3aHBI C $epMeHTaTHBHBIMH peaKIJHHMH, OHH npaKTH^eCKH BJIHHIOT Ha 
Bee ctopohbi oSivteHa BemecTB. IIo MHeHHio <PjiopK3Ha (1947), xapaKTepHon 
ocoSeHHOCTBio Kjiacca HaceKOMBix hbjihgtch BBiconoe co^ep^aHne b reMOjiHM$e 
HeopraHHHecKoro $oc$opa h MarHHH. 

MivteioHpiecH jiHTepaTypHBie ,a;aHHBie o MHHepajiBHOM cociaBe reMOJiHM$Bi 
B OCHOBHOM He OTpa^KaiOT XapaKTepa H3MeHeHHH B 3aBHCHMOCTH OT $a3BI 
OHToreHe3a, $H3HOJiorHnecKoro coctohhhh HacenoMoro. SHamie ftHHaMHKH 
MHHepaJiBHBix KOMnoHeHTOB b reMOJiHMtJe noMOH^eT nojiyHHTB ,o;onojiHHTejiBHBie 
CBe^eHHH 06 HHTeHCHBHOCTH $H3HOJIOrHHeCKHX npOIjeCCOB, npOTeKaiOH];HX 
b opraHH 3 Me jihhhhok noRKomnoTO OBOji;a ceBepHoro ojieHH (Oedemagena 
tarandi L.), pa 3 BHBaioH];HxcH b hoakoh^hbix nancyJiax. 

MATEPHAJI H METO/JBI 

MaTepnaJiOM ^jih nccjie^OBaHHH cjiynmjia reMOJiHM$a, KOTopyio nojiynajm 
OT JIHHHHOK II H III CTaftHH nO^KOJKHOTO OBOfla pa 3 JIHHH 0 H CTeneHH 3 peJIOCTH, 
napa 3 HTHpyioH];Hx Ha ceBepHOM ojieHe. JIhhhhok II CTa^nn co 6 npaJiH ot 
nepnoftHnecKH y 6 nBaeMBix ojieHen, a III — BBi^aBJiHBajiH H 3 noftKonmBix nan- 
cyji. B nanecTBe no,n;onBiTHLix h^hbothbix HcnojiB30Bajm SBiKOB-nacTpaTOB H3 
CTaA ^yAHHCKoro p-Ha TanMBipcKoro aBTOHOMHoro onpyra. ,3 ,jih nojiynemiH 
,n;ocTaTOHHoro KOJinnecTBa reMOJiHM(|)Bi Spann rpynnoBBie npoSBi ot 15—20 jih- 
hhhok II CTa^HH h 5 — 7 — III. TeMOJinM^y BBinycnajiH nepe 3 Ha^pe 3 b 06 - 
jiacTH 3-ro rpy^Horo cerMeHTa c ftopcanBHOH ctopohbi h ao npoBe^eHHH nccjie- 
jjOBaHMH coxpaHHJin Ha xojiOAe. OnpeAejieHne HeopramraecKoro $oc$opa 
npoBO^Hjin MeTOj^OM <PncKe h Cy 66 apoy, KanBijHH — no ,3,e Baap^y, MarHHH — 
no KpncTHaHy h yCTHHOBHny, najinn h HaTpnn — mcto^om njiaMeHHOH $OTOMe- 
tphh no ycoBHny. nojiyneHHBie pe3yjiBTaTBi o 6 pa 6 oTaHBi CTaTHCTHnecKH c onpe- 
ftenemieM cpe^Hen apn^MeTHnecKOH ( M ) h ee oihh 6 kh ( ±m) h npHBe,a;eHBi 
b TaSji. 1 h 2. C6op MaTepnajioB, npe^cTaBJieHHBix b HacTonmen paSoTe, 
npoBO^HJicn b Tenemie 6 JieT. 
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T a 6 ji h n; a 1 

CoftepjKamie HeopramraecKoro $oc$opa, KaJiBipin, MarmiH b reMOjiHM$e jihhhhok 
no^KOJKHoro OBOAa ceBepHoro ojieHH (Mr%) 


flaTa c<5opa 

CTeneHb 3pejiocTH 

KojiH^e- 
CTBO npo- 

HeopraHH- 

KajibBHH 

MarHHii 

Otho- 

MaTepnajia 

napa3HTOB 

B6J(6HHbI X 
HccjieAO- 

HeCKHH $oc- 
$op M + m 

M + m 

M + m 

meHHe 

Ca/Mg 



BaHHH 






JIhhhhkh II 

CTaftHH pa3BHTHH 



hoh5ph 

BcKope nocjie 

JIHHBKH 

12 

23.41 +5.08 

23.00+7.00 

10.70+1.40 

2.0 

hoh6ph 

Bojiee 3peJiHe 

33 

14.93+0.94 

26.70+1.72 

8.87 + 0.69 

3.0 

HHBapn 

3pejitie 

15 

28.50+1.77 

23.64+1.93 

10.13+0.98 

2.3 

HHBapa 

» 

12 

13.51 +0.89 

38.50+2.21 

11.37+1.19 

3.3 

MapTa 

» 

30 

14.78+0.83 

46.80+0.48 

10.07+0.54 

4.6 

anpejiH 

» 

12 

19.47+3.14 

26.20+1.49 

10.67+0.63 

2.4 

anpejiH 

He3aAOJiro a<> 
JIHHBKH 

33 

16.15+1.32 

24.60+2.87 

10.48+0.50 

2.3 

anpejiH 

IlepeA jihhbkoh 

12 

12.70+0.00 

15.30+3.38 

2.27+0.14 

6.7 

Cpeflsee no II CTaAHH 

1 

17.93 

28.09 

9.32 

3.0 


JI H H H H K H III CTapH pa3BHTHH 


8 anpejiH 

BcKope nocjie 

84 

10.14+0.64 

25.66+1.67 

12.42+0.41 

2.0 

19 anpejiH 

JIHHBKH 

To >Ke 

12 

22.54+3.07 

27.00+1.41 

10.09+0.99 

2.6 

19 anpejiH 

Bojiee 3peJiLie 

24 

20.03+1.20 

26.20+0.99 

12.68+0.67 

2.0 

6 Man 

3pejiLie 

105 

12.56+0.29 

22.62+.098 

15.86+0.30 

1.4 

9 Man 

» 

15 

11.15+0.53 

16.00+0.63 

7.12+1.03 

2.2 

19 Man 

» 

45 

15.55+0.49 

29.90+2.45 

8.63+0.47 

3.4 

1 HIOHH 

» 

42 

22.24+0.80 

21.38+2.28 

12.76+0.81 

1.6 

25 HIOHH 

IlepeA BBina^eHiieM 

45 

20.89+0.36 

27.00+0.75 

14.79+0.44 

1.9 

Cpe^Hee no III CTaAHH 


16.88 

24.47 

11.79 

2.0 


T a 6 ji h n; a 2 

CoAepiKamie KaJinn h HaTpnn b reMOjiHM$e jihhhhok no^KOJKHOro OBO^a ceBepHoro ojieHH 

(Mr%) 


ftaTa cCopa MaTe- 

CTeneHb 3pejiocTM 

Kojinne- 
CTBO npo- 

KajiHft 

HaTpHii 

OTHome- 

pnajia 

napa3HTOB 

BeaeHHbix 

HCCJieAO- 

M ± m 

M + m 

Hne 

Na/K 



BaHHii 





JlHHHHKH II CTaflHH pa3BHTHH 


4—5 HonGpn 

BcKope nocjie jihhbkh 

8 

95.0+0.00 

293.7+28.0 

3.09 

4—5 hoh6ph 

Bojiee 3pejiHe 

10 

90.0+9.35 

265.3+12.4 

2.94 

17—22 HHBapn 

3peJiHe 

20 

33.7+1.17 

290.9+12.7 

8.63 

11—12 $eBpaJiH 

» 

50 

29.4+1.65 

268.6+11.4 

9.13 

13 MapTa 

» 

30 

30.7+2.23 

277.3+8.96 

9.03 

25 MapTa 

» 

32 

24.4+0.70 

241.7+8.84 

9.90 

6 anpejia 

IlepeA jihhbkoh 

10 

32.8+2.99 

232.6+9.35 

7.09 

CpeAHee no II CTaAHH 

48.0 

267.2 

7.11 


JlHHHHKH III CTa^HH pa3BHTHH 


6 anpejiH 

BcKope nocjie jihhbkh 

10 

17.8+2.59 

249.0+3.15 

13.98 

6 anpejiH 

Bojiee 3pejn>ie 

10 

25.5+1.65 

251.8+4.11 

9.87 

8 Man 

3pejiLie 

24 

25.8+1.68 

170.8+9.52 

6.62 

18 Man 

» 

30 

65.3+3.19 

162.0+8.05 

2.48 

28 Man 

» 

28 

54.1+1.43 

159.6+9.41 

2.95 

31 Man 

» 

16 

40.8+6.94 

293.7+6.86 

7.19 

24 HIOHH 

» 

18 

56.4+4.05 

148.9+4.51 

2.64 

24 HIOHH 

IlepeA BBinaAOHHeM 

8 

31.3+11.78 

131.3+3.61 

4.19 

CpeAHee no III cthahh 

39.6 

195.8 

6.24 


2 * 
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PE3YJIbTATM HCCJIE^OBAHHH 


Heopr aHHnecKHH (|)oc(J)op. CaMBie BBicoKne noKa 3 aTejra 
HeopramraecKoro $oc(|)opa nojiyneHBi b reMOJiHM(|)e mojioabix jihhhhok II CTa- 
^hh (TaSji. 1). Ilepe# jihhbkoh KOHpeHTpaipiH HeopramraecKoro $oc(|)opa b re- 
MOJIHM(|)e JIHHHHOK II CTaAHH nOCTeneHHO CHH>KaeTCH RO MHHHMyMa. 3a BpeMH 
jihhbkh jihhhhok b III CTaAHio ypoBeHB HeopramraecKoro (J)oc(|)opa b reMOjiHM<|)e 
yMeHBinnjiCH Ha 20.5%. B reMOJiHM(|)e Sojiee 3pejiBix jihhhhok III CTaAHH, 
aHajiH 3 npoBaHHBix 19 anpejiH, co^ep>KaHHe HeopraHHnecKoro $oc(j)opa yBejrn- 
HHBaeTCH b cpe^HeM b 2 pa3a no cpaBHemno c mojioabimh jiHHHHKaMH 3toh 
CTaAHH pa3BHTHH. Kor^a POCT JIHHHHOK III CTaAHH B OCHOBHOM 3aKaHHHBa- 
eTcn — k 6—9 Man — ypoBeHB HeopraHHHecKoro $oc$opa CHH>KaeTCH. B reMo- 
jiHM(j)e jihhhhok, 3 aBepmaioiH;Hx napa3HTHnecKHH o6pa3 >kh3hh, KOHpeHTpapnH 
HeopraHnnecKoro $oc$opa b reMOJiHM$e bhobb noBBimaeTcn. Tan, k 19 Man 
ypoBeHB HeopraHnnecKoro $oc(|)opa yBejiHHHBaeTcn Ha 39.4%, k 1 hiohh — 
b 1.9 pa3a, a k 25 hiohh — Ha 46.7% othochtojibho pe3yjiBTaTOB, nojiyneHHBix 
9 Man. Ilpn cpaBHeHHH pHaMHKH HeopramraecKoro $oc(|)opa b reMOJiHM(J)e 
JIHHHHOK pa3HBIX CTaAHH pa3BHTHH yCTaHOBJieHO, HTO MOJIO^Bie OCo6h OTJIHHa- 
iotch noBBimeHHBiM co^ep>KaHHeM HeopramraecKoro $oc(|)opa, npnneM y jih- 
HHHOK II CTa^HH ero KOHpeHTpapHH CHH>KaeTCH ftO MHHHMyMa nepe^ jihhbkoh, 
a y JIHHHHOK III CTa^HH HH3Kne noKa3aTejm HeopramraecKoro $oc$opa oTMe- 
neHBi y ocoSeii, 3aBepiHHBiHHx cboh poct. IlepeA BBinaAeHneM jihhhhok H3 noA- 
ko>khbix Kancyji coAep>Kamie HeopramraecKoro $oc(|)opa b reMOJiHM(|)e bhobb 
yBejiHHHBaeTCH. IIojiyHeHHBie hbmh AamiBie no AHHaMHKe HeopramraecKoro 
$oc(|)opa b reMOJiHM(|)e jihhhhok no^Konmoro OBO^a ceBepHoro ojieHH b ochob- 
hom corjiacyioTcn c TaKOBBiMH MHornx HCCJie^OBaTejieii no ryceHnpaM inejmo- 
npn,a;oB. Tan, ^6mhhobckhh h PycanoBa (1955, 1957), Cmojihh (1952, 1953), 
Cmojihh h }Kn>KHHa (1957), H3ynan oSmoh $oc(|)opa b reMOJiHM(J)e jihhhhok V 
B03pacTa AySoBoro mejiKonpa^a, otmothjih, hto hht6hchbhoctb oSMeHa $oc- 
(|)opHBix coe^HHeHHH npoTenaeT Heo^HHaKOBO b Tenemie Bcero B03pacTa: b Ha- 
najie B03pacTa OHa nomoKeHa, b cepe^HHe ero nponcxo^HT noBBimeHne oSMeHa 
H B KOHpe — oSMeH CHH>KaeTCH. 

K a ji b h; h h. Pe3yjiBTaTBi Hanmx nccjie^OBaHHH, npnBe^eHHBie b TaSji. 1, 
noKa3ajm, hto b reMOJiHM(|)e mojioabix jihhhhok II CTa^nn, aHajiH3H- 
poBaHHoii 13 Hon6pn, co^ep>KaHHe KaJiBpnn cocTaBJineT 23 Mr%, KOTopoe 
nocTeneHHO yBejiHHHBaeTcn h AOCTHraeT HanSojiBinero ypoBHH b 3pejiBix oco- 
6hx. B reMOJiHM(J)e jihhhhok II CTaAHH, totobhiphxch k jihhbkg, ypoBeHB kbjib- 
ii;hh nocTeneHHO cmoKaeTcn h yMeHBinaeTCH ao MHHHMyMa nepeA jihhbkoh, 
T. e. KpHBan H3MeHeHHH KOHpeHTpapHH KaJIBpHH B reMOJIHM^e JIHHHHOK II CTa¬ 
AHH OAHOBepiHHHHa. 3a BpeMH JIHHBKH ypOBeHB KaJIBpiIH B reMOJIHM(J)e JIHHH- 

hok III CTa^nn yBejiHHHBaeTCH b 1.6 pa3a. Kor^a poct jihhhhok III CTaAHnnoA- 
xo^ht k KOHpy, npn6jiH3HTejiBHO k 9 Man, ypoBeHB KaJiBpnH k BTOMy cpoKy 
nocTeneHHO yMeHBinaeTCH. TeMOJinM^a jihhhhok III CTaAHH, roTOBHipnxcH no- 
KHHyTB no^KO>KHyio Kancyjiy, OTjmnaeTCH noBBimeHHBiM C0Aep>KaHHeM khjib- 
ii;hh, KOTopoe coxpaHneTCH ao BBixo^a napa3HTOB H3 opraHH3Ma xo3hhhh. 
TaKHM o6pa30M, KapraHa H3MeHeHHH C0Aep>KaHHH KajiBpnH b reMOJiHM$e 
JIHHHHOK ii H hi CTaAHH pe3KO pa3jranaeTCH. Ecjih reMOJiHM(|)a b cepeAHHe pa3- 
BHTHH JIHHHHOK II CTa^HH OTJIHHaeTCH CaMBIMH BBICOKHMH nOKa3aTeJIHMH KaJIB- 
ii;hh, to b otot nepHOA pa3BHTHH oco6en nocjieAHero B03pacTa ero ypoBeHB OKa- 
3aJICH MHHHMaJIBHBIM. ECJIH nepeA BTOpoil JIHHBKOH KOHpeHTpapHH KaJIBpHH 

b reMOjiHM^e jihhhhok II CTaAHH CHH>KaeTCH, to b reMOJiHM$e oco6eii, toto- 
BHipHXCH K BBinaAOHHIO, OHa OCTaeTCH BBICOKOH. 

M a r h h ii. Pe3yjiBTaTBi, npnBeAeHHBie b Ta6ji. 1, noKa3ajm, hto 3a BpeMH 
PA3BHTHH JIHHHHOK II CTaAHH COACp>KaHHe MarHHH B reMOJIHM(|)e CyipeCTBeHHBIX 
H3MeHeHHH He npeTepneBaeT, 3a HCKJiioneHHeM nepnoAa noAroTOBKH oco6en 
K JIHHBKe. YpoBeHB MarHHH B reMOJIHM(|)e JIHHHHOK II CTaAHH, rOTOBHHJHXCH 
k JIHHBKe, chh3hjich b 4.6 pa3a h yBejmnHJiCH b 5.5 pa3a y mojioabix ocoSen 
III CTaAHH. HanSojiee cyipecTBemio MeHneTCH KOHpeHTpapnH MarHHH b reMO- 
jiHM(|)e jihhhhok, 3aBepniaioH];Hx napa3HTnpoBaHne b opraHH3Me ojieHH. TeMO- 
JIHM(jf)a MOJIOABIX JIHHHHOK III CTaAHH OTJIHHaeTCH nOBBIHieHHBIM COACp>KaHHeM 
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MarHHH. Kor,n;a pocT jihhhhok b ochobhom 3 aKaHHHBaeTCH, ypoBeHB MarHHH 
b reMOJiHM(|)e yMeHBinaeTCH (o 6 pa 6 oTKa MaTepnajia, nojiynemioro 9, 19 Man). 
Ilepe# BLina,n;eHHeM jihhhhok H3 no,n;KO>KHLix Kancyji noKa3aTejin MarHHH b reMo- 
JIHM(|)e BHOBB nOBLimaiOTCH. 

K a ji n m. Pe3yjn>TaTLi, npnBe^eHHLie b Ta6ji. 2, noKa 3 ajm, hto b reMO- 
jiHM(|)e mojio^bix jihhhhok no^KOKHoro OBO^a, aHajiH3HpoBaHHOH BCKope nocjie 
jihhbkh, OTMeneHLi caMLie BLicoKne HOKa3aTejiH KajiHH. Co BpeMeHeM ypoBeHt 
KajiHH b reMOJiHM(|)e 6ojiee 3pejitix jihhhhok II CTa^nn yMeHBinaeTCH h ^octh- 
raeT caMLix hh3Khx noKa3aTejieH k MOMeHTy nojiHoro $opMHpoBaHHH ocoSen 
(c6op Marepnajia 25 Mapia). Ilepno^ no^roTOBKH jihhhhok II CTa^nn k jihhbko 
xapaKTepH3yeTCH noBLimeHHLiM coji;ep>KaHHeM KajiHH b reMOJiHM(|)e. 3a BpeMH 
JIHHBKH B reMOJIHM(|)e MOJIOftBIX JIHHHHOK III CTa^HH OTMeneHO CHH>KeHHe KOH- 
i^eHTpai^HH KajiHH b 1.8 pa3a. Co BpeMeHeM b reMOJiHM(|)e jihhhhok III cth^hh 
OTMenaeTCH nocTeneHHoe yBejinnemie KOHijeHTpaipm KajiHH, KOTopoe ociaeTCH 
noBBiineHHBiM ro nojiHoro $opMnpoBaHHH oco6en. H tojibko b reMOjiHM(|)e 
jihhhhok, totobbix k BBina^eHHio H3 no^KO>KHLix Kancyji, co,n;ep>KaHHe KajiHH 
bhobb yMeHBinaeTCH. 

Ilpn cpaBHeHHH ^hhbmhkh khjihh b reMOjiHM(|)e jihhhhok pa3HBix ctb^hh 
pa3BHTHH ycTaHOBjieHO, hto ecjiH reMOJiHM(|)a mojio^bix jihhhhok II CTa,n;HH otjih- 
naeTCH caMBiMH bbicokhmh noKa3aiejiHMH KajiHH 3a Bee BpeMH npoBe,n;eHHH 
Hccjie,n;oBaHHH, to KOHijeHTpaijHH b reMOJiHM$e mojio,h;bix jihhhhok III CTa- 
,n;HH OKa3BiBaeTCH mhhhmhjibhoh. Ecjih nepeji; jihhbkoh jihhhhok b III CTa- 
Ahio ypoBeHB KajiHH b reMOJiHM^e yBejiHHHBaeTCH othochtcjibho npe^Bi^ymero 
onpe,n;ejieHHH , to y oco6en, totobbix k BBina^eHmo, oh yMeHBinaeTCH. 

H a t p h h. Pe3yjiBTaTLi Harnnx nccjie^OBaHHH, npHBe^eHHBie b Ta6ji. 2, 
noKa3aJiH, hto bbicokhh ypoBeHB HaTpnn b reMOJiHM(|)e mojio^bix h 3pejiBix 
jihhhhok II CTa^HH cmDKaeTCH k MOMeHTy nepexo,o;a oco6en b onepe^Hyio CTa^Hio 
pa3BHTHH. 3a BpeMH JIHHBKH ypOBeHB HHTpHH HeCKOJIBKO yBejIHHHBaeTCH (Ha 
7.0%). HhTCHCHBHBIH pOCT JIHHHHOK III CTa^HH COBnaJI CO CHH 2 KeHHeM ypOBHH 
HaTpnn b reMOJiHM$e, kotopbih yMeHBiHHJicn ^;o MHHHMyMa b reMOjiHM$e oco- 
6 en, totobbix k BBinajjeHHio. Ecjih cpaBHHTB cpe^Hne noKa3aTejin HaTpnn 
b reMOJiHM$e jihhhhok no,a;KO>KHoro OBO,n;a pa3HBix CTa^HH pa3BHTHH, to OKa- 
>KeTCH, hto ero noKa 3 aTejin y oco6en II CTa^nn b 1.3 pa3a BBirne, ne m y ocTaJiB- 
HBIX. IIpHHeM BBICOKHe nOKa3aTejIH HaTpHH B reMOJIHM(|)e MOJIO^LIX JIHHHHOK 
o6enx CTa^HH CHH>KaioTCH ao MHHHMyMa nepe^ jihhbkoh h BLina^eHHeM. 


OBCy^AEHHE 

Kan 6bijio CKa3aHO BLiine, MHHepaJiBHBie BenjecTBa 3 aHHMaiOT Ba>KHoe mccto 
b >KH3Hej],eHTejiBHOCTH opraHH3Ma. IIoTpe 6 HOCTB b HeopraHHnecKHx Bein;ecTBax 
noBBimaeTCH b nepnoji; pocTa opraHH3Ma. IIo ypoBHio MHHepaJiBHBix BenjecTB 
b reMOJiHM(|)e jihhhhok mo>kho cy^HTB 06 hht6hchbhocth oSmchhbix npon;eccoB. 
Bbicokhc noKa 3 aTejiH HeopramraecKoro $oc$opa b reMOJiHM$e mojio^bix jih- 
HHHOKno,n;KO>KHoro OBO^a II h III CTa^HH coBnajiH c nepno^OM aKTHBHoro po- 
CTa opraHOB h TKaHen napa3HTOB, c CHHTe30M opraHHnecKHx MOjienyji, 3ana- 
CTyio HaKanjiHBaiomHxcH b opraHH 3 Me. Hctohhhkom HeoprammecKoro $oc(|)opa, 
Heo 6 xo,n;HMoro npn cHHTe3e opraHHnecKHx coeftHHemra, no-BH^HMOMy, cjiyjKHT 
reMOJiHM(|)a. Ilepeji; jihhbkoh CHHTeTHnecKHe npon;eccBi 3 aTyxaiOT, 3 aKaHHH- 
BaeTCH CHHTe3 opraHHnecKHx MOJienyji h ypoBeHB H3ynaeMBix MHHepaJiBHBix 
KOMnOHeHTOB B reMOJIHM(|)e CHH>KaeTCH. 

HecMOTpn Ha to hto coji;ep>KaHHe HeopraHHnecKoro $oc$opa b reMOjiHM(|)e 
JIHHHHOK II H III CTa^HH MeHHeTCH O^HOTHnHO, HMeiOTCH H pa3JIHHHH. ECJIH 
MHHHMajiBHan KOHii;eHTpai];HH HeopraHHnecKoro $oc$opa b reMOJiHM(|)e jihhh- 
hok II CTa^HH OTMeneHa nepe,n; jihhbkoh, to caMBie HH3Kne noKa3aTejin y oco6en 
nocjie^HeH CTa^nn Ha6jno,n;ajiHCB b cepe^HHe B03pacTa. Ilepno^ OKOHHaTe jib- 
hot o co3peBaHH h jihhhhok III CTa^HH xapaKTepH30BaJicH noBBiineHHeM co,n;ep- 
>kbhhh HeopraHHHecKoro $oc(|)opa, KOTopoe coxpaHHJiocB ,n;o BBina^eHHH. 
Pa3JIHHHH B ^HHBMHKe MHHepaJiBHBix KOMnOHeHTOB B TeMOJIHM(|)e JIHHHHOK 
no,n;KO>KHoro OBO,n;a pa3HBix ctb^hh pa3BHTHH, oneBH^HO, cBH3aHBi c pa3JiHHHOH 
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HHTeHCHBHOCTBio aKTHBHoro pocTa h (JyHKniHH opraHH3Ma napa3HTOB onepeA- 
HOH $a3LI pa3BHTHH. ECJIH aKTHBHBIH pOCT JIHHHHOK II CTaftHH ^JIHTCH OKOJIO 
4 Mec., TO OCHOBHOH pOCT JIHHHHOK III CTaAHH npOTeKaeT O^eHL 6 ypHO H 3 aKaH- 
HHBaeTCH nepe3 1 Mec. nocjie jihhbkh (Eopo3AHHa, 1971). OTCio^a h npoAOJimn- 
TejiBHOCTB aKTHBHoro MeTa6ojiH3Ma b pa3BHBaioii];eMCH opraHH3Me napa 3 HTOB 
pa3Haa. 

KoHpeHTpapnH MarHHH b reMOJiHM(|)e jihhhhok noAKomHoro OBOAa h3mchh- 
eTCH aHajiormrao HOKa 3 aTejiHM HeoprammecKoro $oc<|)opa. Bbicokhc noKa 3 a- 
TejIH MarHHH B reMOJIHM(|)e Ha BCeM HpOTHmeHHH pa3BHTHH JIHHHHOK II CTaAHH 
yMeHBmHjiHCB ao MHHHMyMa nepeA jihhbkoh. HanSojiee cymecTBemso KOHijeH- 
TpaniHH MarHHH H3MeHHeTCH B reMOJIHM(|)e JIHHHHOK III CTaAHH. TaK, 3 a BpeMH 
jihhbkh coAepmamie MarHHH yBejimnuiocB b 5.4 pa3a h ocTajiocB noBBimeHHBiM 
A O HOJIHOrO $OpMHpOBaHHH JIHHHHOK. V JIHHHHOK, 3aKOHHHBIHHX B OCHOBHOM 

pocT, KOHpeHTpapHH MarHHH yMeHBmHJiacB h yBejiHHHjiacB nepeA ecTecTBeHHBiM 
BBinaAGHneM napaanTOB. 

FeMOJiHM(|)a jihhhhok noAKomHoro OBOAa ceBepHoro ojieHH OTjimiajiacB 
BBICOKHM COAep>KaHHeM KaJIBAHH, ypOBeHB KOTOporO H3MeHHeTCH B 3aBHCHMOCTH 
ot $H3HOjiorHHecKoro coctohhhh oco 6 en. HaH 6 ojiee bbicokhh ypoBeHB 
KaJiBAHH OTMeneH b reMOJiHM<|)e jihhhhok II CTaAHH. IIoBBiineHHoe coAepmamie 
KaJIBHiHH B reMOJIHM(j)e JIHHHHOK 3TOH CTaAHH COXpaHHJIOCB AOBOJIBHO HpOAOJI- 
>KHTejiBHoe BpeMH h coBnaJio co CHH>KeHHeM HeopraHHHecKoro $oc(|)opa h 
M arHHH. Bo 3 pocmHe HOKa 3 aTejin KajiBijHH nocjie jihhbkh bhobb yMeHBmnjiHCB 
k cepeAHHe pa 3 BHTHH jihhhhok III CTaAHH. IlepeA ecTecTBeHHBiM BBinaAemieM 
napa3HTOB H3 hoako>khbix Kancyji ypoBeHB KajiBpnH b reMOJiHM(J)e yBejiHHHBa- 
eTCH. 

B pe3yjiBTaTe npoBeAeHHBix HCCJieAOBaHHH ycTaHOBjieHO, hto coAepmamie 
MarHHH H KaJIBpHH B TeMOJIHM(|)e JIHHHHOK o6eHX CTaAHH HaXOAHTCH B oSpaTHOH 
3aBHCHMOCTH: HH3KHe HOKa3aTCJIH MarHHH COOTBeTCTBOBaJIH BBICOKHM KaJIBIJHH 
h, HaoSopoT, 3a HCKJHOHemieM npeAJiHHOHHoro h npeAKyKOJiOHHoro nepnoAOB. 
IIoaoShbih aHTaroHH3M aohctbhh OTMeneH h b coAepmaHHH HaTpHH h kbjihh b re- 
MOJiHM(J)e jihhhhok O. tarandi. McKJHOHeHne npn 3tom cocTaBHJi npeAKyKOJion- 
hbih nepnoA pa3BHTHH napa3HTOB. Rjiapn (Clark, 1958), HCCJieAyn reMOJiHM<|)y 
y MHor ohhc Jie hhbix HaceKOMBix, npHmeji k BBiBOAy o tom, hto cym;ecTByeT ot- 
HOCHTejiBHan ycTOHHHBocTB OTHomeHHH Ca/Mg y oahoto h Toro me BHAa h Ha 
pa3HBIX CTaAHHX pa3BHTHH, XOTH KOHpeHTpapHH 060 HX HOHOB H HX OTHOmeHHe 
HBHO OTJIHHaiOTCH y pa3HBIX BHAOB OAHOTO OTpHAa. IIo HX A&HHBIM, KJIOnBI 
Triatoma, BBipaipeHHBie Ha KpojiHKax, OTjmnaiOTCH bbicokhm oTHomeHneM 
Ca/Mg, b to BpeMH KaK y KJionoB-<|)HTO<|)aroB oho MeHBme 1, t. e. aBTopBi npn- 
HIJIH K BBIBOAy, HTO OHO 3aBHCHT OT HHTaTejIBHOH CpeABI. Pe3yJIBTaTBI HamHX HC¬ 
CJieAOBaHHH HOATBepAHjiH MHeHne KjiapKa h noKa3ajin, hto b reMOjiHM<|)e 
jihhhhok noAKO>KHoro OBOAa ceBepHoro ojieHH OTHomenne Ca/Mg — BBicoKoe, 
OTHOCHTejIBHO yCTOHHHBOe H 3aBHCHT OT CTaAHH pa3BHTHH Hapa3HTa (y JIHHHHOK 

II CTaAHH paBHO 3 h y jihhhhok III CTaAHH — 2). 

M3 JIHTepaTypHBIX HCTOHHHKOB H3B6CTHO, HTO B KpOBH HaceKOMBix OTHOme¬ 
HHe KOHpeHTpapHH HaTpHH h khjihh KOjieSjieTCH b npeAejiax 20 : 0.1. 9to otho- 
meHne MomeT Aame BapBnpoBaTB H30 ahh b aohb y oahoh h toh me oco 6 h. 
HanpHMep, BBicoKne HOKa3aTejin kbjihh h HH3Kne — HaTpHH, HaiiAOHHBie 
b kpobh pacTHTejiBHOHAHBix HaceKOMBix, oTpamaiOT coAepmaHne 3thx hohob 
b noeAaeMOH hhi u;e h h3M6hhiotch npn ee CMeHe (FnjiMyp, 1968). HaMH ycTaHOB- 
jieHO, hto reMOjiHM(|)a jihhhhok noAKomHoro OBOAa OTjiHnaeTCH bbicokhmh 
HOKa3aTejiHMH OTHomeHHH HaTpHH k KajiHio, KOTopBie 3HBHCHT ot CTaAHH pa3- 
BHTHH (7.1 — B reMOJIHM(|)e JIHHHHOK II CTaAHH H 6.2 — III), OT (|)H3 HOJIOTH- 
necKoro coctohhhh (KOjieSjieTCH ot 3 ao 9.9 b reMOjiHM<|)e jihhhhok II cthahh 
hot 2.5 ao 13.9—III), ot noeAaeMOHHHiAH. Tan, no AaHHBiM A^ohckoto (1970), 
CBIBOpOTKa KpOBH mHBOTHBIX COAOpmHT 335 Mr % HaTpHH H 19.5 MT% Ka- 
JIHH. 

MHTeHCHBHOCTB oSMCHa HaTpHH H KHJIHH 3HBHCHT OT CTeneHH 3pejIOCTH JIH“ 
HHHOK. IlepHOA HHTeHCHBHOrO pOCTa JIHHHHOK II CTaAHH OTJIHHaeTCH HO BBimeH” 
hbim coAepmaHneM HaTpn h h Kajinn b reMOjiHM(|)e h CHnmaeTCH nepeA jih hbkoh. 
Ecjih 3 a BpeMH jihhbkh KOHn;eHTpan;HH kbjihh yMeHBmaeTCH, to HaTpnn, Hao6o- 
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poT, yBejiHHHBaeTCH, t. e. coxpaHneTCH nojio^Kemie 06 aHTaroHH3Me ^ghctbhh 
yKa3aHHLix KOMnoHeHTOB. riepnoji; aKTHBHoro pocTa jihhhhok III CTa^nn cob- 
na^aeT c hh3Khmh noKa3aTejiHMH b reMOJiHM(|)e Kajinn h noBLinieHHHMH — 
HaTpn h. IIpoTHBonojio>KHOH OKa3ajiaci> KapTHHa co,n;ep>KaHHH HaTpnn h Kajinn 
b reMOjiHM$e jihhhhok, 3aBepmaioii];Hx napa3HTnpoBaHHe b ho,o;ko>khbix Kan- 
cyjiax. Ecjih ypoBeHB Kajinn OKa3aJicn HOBBinieHHBiM, to noKa3aTejin HaTpnn 
6 lIJIH MHHHMa jibhlimh . 

Pe3yjibTaTLi nccJie^oBaHHH noKa3ajin, hto reMOjiHM(|)a jihhhhok III CTa^nn, 
roTOBHipnxcH k BLina^eHnio, OTjiHnaeTCH noBLinieHHLiM co,n;ep>KaHHeM hohth 
Bcex H3ynaeMLix KOMnoHeHTOB. Mli npe,n;nojio>KHjiH, hto reMOjiHMtJa b 3 tot 
nepno# BBinojiHHeT pojiB CBoeo6pa3Horo #eno MHHepa jibhlix BeipecTB, KOTopue 
SyAyT Hcnojib30BaHH napa3HTaMH b nepnoji; pa3BHTHH npe^KyKOjiOK h, b nacT- 
hocth, bo BpeMH CKjiepoTH3ai];HH SejiKOB KyTHKyjiLi, Sy^yipero nynapnn. 
O chocoShocth cojien KajiBijHH MHHepajiH30BaTB SejiKH kokohob coodipaji 
IIIoBeH (1953). Pe3yjiBTaTH, nojiyneHHBie npn H3yHemra cocTaBa 30jibhoh bbi- 
th>kkh H3 nynapneB (nocjie BmieTa B3pocjiLix obo^ob), noKa3ajin, hto co^ep- 
>Kamie $oc$opa cooTBeTCTBOBajio 118.2 m r%, KaJiBipi h — 206.0 h Marann — 
62.9 mt%, hto no^qepKHBaeT Ba>KHyio pojit cojien KajiBiinn. 

TaKHM o6pa30M, H3yHeHHe ftiraaMHKH MHHepaJibHLix KOMnoHeHTOB b reMO- 
jiHM$e jihhhhok no^KO>KHoro OBO,n;a ceBepHoro ojieHH noKa3ano, hto hhtgh- 
CHBHOCTL oSMeHa BeipeCTB B OpraHH3Me napa3HTOB 3aBHCHT OT HX $H3HOJIOrn- 
necKoro coctohhhh. HanSojiee Hanpn>KeH MeTa6ojiH3M b nepBOH nojioBHHe 
Me^jiHHoqHoro nepno^a pa3BHTHH jihhhhok II h III CTa^HH, Kor^a Hapn^y 
c aKTHBHLiM poctom ocoden Ha6jiioji;aeTCH 6ojiee BBicoKan ^jih Ka>K,n;oro B03pa- 
CTa HHTeHCHBHOCTB HaKOHJieHHH 3HepreTHHeCKHX H HJiaCTHHeCKHX BeipeCTB. 
Bo btopoh nojioBHHe Me^KJiHHOHHoro nepno^a b cbh 3 h c no^roTOBKOH jihhh- 
HOK II CTaftHH K HpeftCTOHHjeH JIHHBKe H OKOH^aHHeM OCHOBHOTO pOCTa JIH- 
HHHOK III CTa^HH o6MeH MHHepaJIBHBIX KOMHOHeHTOB B reMOJIHM(|)e CHH>KaeTCH. 
B reMojiHM(|)e jihuhhok, totobhiipixch k BBina^GHHio, OTMeuaeTCH noBLimeHHBiH 
o6MeH MHHepaJIBHBIX KOMHOHeHTOB. 
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AGE CHANGES OF THE MINERAL COMPONENTS CONTENTS IN THE 
HAEMOLYMPH OF THE IIND- AND IIIRD-STAGE LARVAE OF THE WARBLE 
FLY OF THE REINDEER (HYPODERMATIDAE) 

N, I. Borozdina 
S Y M M A R Y 

A mineral components concentration in the haemolymph of the Ilnd- and Illrd-stage 
larvae of Oedemagena tarandi depends on the physiological state of parasites. Metabolism 
of mineral components is most intensive in a young actively growing organism and during 
moulting. The moulting is characterized by the decrease in the concentration of inorganic 
phosphorus and potassium and by the increase of calcium, magnesium and natrium. 



